e studied the merits of physical examination after inversion injury of the ankle in 160 consecutive patients. They had an explanatory operation if they had a positive arthrogram and/or positive signs on a delayed physical examination.
Because of the unreliability of physical examination, various imaging techniques have been developed for the diagnosis of an inversion injury of the ankle. Initially, this was by stress radiography with treatment by immobilisation in a cast, but was then followed by the use of arthrography and operative treatment. In the 1980s, functional treatment was shown to be equally successful, and became the treatment of choice (Kannus and Renström 1991) . Diagnostic arthrography and tenography were considered to be costly and unnecessary and stress radiography was regarded as unreliable.
A review of the literature has found no difference in the results of the treatment of single and multiple ligament ruptures (Kannus and Renström 1991) . Diagnosis should therefore differentiate between a sprain and a ligament rupture, be cost-effective and allow similarly cost-effective functional treatment (Brooks, Potter and Rainey 1981) . Stiell et al (1994) have shown that physical examination is reliable for the diagnosis of an ankle fracture, and we have therefore sought to enhance its reliability in the detection of ruptures of ankle ligaments. We felt that physical examination, carried out several days after injury, might have better diagnostic quality because of diminished pain and swelling.
PATIENTS AND METHODS
The Accident and Emergency Department at the Amsterdam Academic Medical Centre is accessible to patients without referral by a general practitioner.
Over a 12-month period, we established a registry of all consecutive patients between 18 and 40 years of age who presented within 48 hours of an acute injury to the lateral ankle ligaments. Those with a history of previous ankle sprain were excluded. The study was part of a randomised, controlled trial of different methods of treatment and was approved by our medical ethical committee. All patients gave their fully informed consent.
According to the databank of the Consumer Safety Institute the patients in our series were similar to those examined for ankle sprains in other Dutch hospitals during the same period and had similar details as regards gender, age, place of accident, activity at the time of the accident and type of injury. There were 116 men and 44 women with an average age of 27.3 years. The left ankle was involved in 74 and the right ankle in 86.
Within 48 hours of injury we performed physical examination which determined the extent of the swelling, the formation of a haematoma, localisation of pain on palpation and the anterior-drawer test. The evidence of lateral ligament rupture was noted on a standard form as positive, negative or inconclusive. All patients were examined again four to seven days later by an experienced orthopaedic surgeon. In addition, without knowing the result of this examination, they were all independently examined by one of a group of four inexperienced, but well-instructed doctors each of whom assessed the likelihood of a ligament lesion using the same criteria (Figs 1 and 2) .
We performed arthrography in each patient but the outcome was neither disclosed to the patient nor the investigator until after the delayed examination.
Patients who were thought to have a lateral ligament rupture at the delayed physical examination or who had a positive arthrogram, were treated by operative suture and then immobilisation in a plaster cast for five days, followed by functional treatment in a bandage. All patients were followed for at least six months. Analysis. We studied the specificity, sensitivity and predictive value of the positive and negative results of delayed physical examination. We also compared the result of regarding inconclusive judgements as negative with that of regarding them as positive. To determine interobserver variation in delayed physical examination, we determined kappa values for patients who had been seen by a principal investigator and one of the other examiners. Sections of the A 28-year-old man with inversion injury. The location of pain on palpation is marked on the skin with a felttipped pen. Figure 3a -Six hours after injury there is localised swelling, diffuse pain, an indecisive anteriordrawer test and pressure pain on the medial side. Figure 3b -Four days after injury there is characteristic discoloration of the skin, acute tenderness over the syndesmosis and the anterior talofibular ligament, a positive anterior-drawer test with a dimple sign, and tenderness with skin discoloration on the medial side. The differences at six hours and at four days are clearly seen.
study were analysed using the Wilcoxon test.
RESULTS
Twenty-five patients had a negative arthrogram and showed no clinical signs of a ligament lesion. These patients did not have surgery and when they were reviewed after six months the ankle was normal. Of the remaining 135 patients, 122 were found to have a ligament lesion at surgery, which was multiple in 55. Thus, of the 160 patients, 122 had complete rupture of at least one ankle ligament and in the other 38 had intact lateral ligaments. Physical examination within 48 hours of injury. Fortysix patients (32 men and 14 women) were evaluated. In many cases it was difficult to apply the method of assessment (Fig. 1) . The discoloration of a haematoma was often lacking and it was therefore uncertain whether the swelling was due to a haematoma or oedema. Tenderness was often diffuse, and the drawer test was often unreliable because of pain and swelling. The examiners found that subjective factors often played a role in the assessment of the severity of pain and the ability to bear weight. Pain elicited by performing the drawer test was sometimes, unwittingly, taken as a sign of ligament damage. The sensitivity for this examination was found to be 71% and its specificity 33%. Physical examination five days after injury (Fig. 3) . Table I gives the results of the physical examination and of arthrography. The prevalence of an ankle ligament lesion in the 160 patients was 76%. When inconclusive judgements were regarded as positive, the overall results were less accurate than when they were regarded as negative. The sensitivity of the delayed physical examination was found to be 96% and its specificity 84%.
Of the six patients in whom a false-positive physical diagnosis was made, three had a lesion of the syndesmosis, while another had an old rupture of the anterior talofibular ligament with elongation of the healed ligament. Two had only a capsular tear. Interobserver agreement at five days after injury. The proportion of potential agreement achieved beyond chance was calculated for the patients seen by the principal investigator and also by one of the four other less experienced were 0.5, 1.0, 0.6 and 0.6 respectively. Analysis of the physical findings (Table II) . There was immediate swelling in 78% of the patients with a ligament lesion compared with 55% in those without a lesion (p = 0.02). At the time of delayed physical examination moderate swelling was present in most patients from both series. Absence of swelling was found more often in patients without a ligament lesion, while substantial swelling was seen more often in patients with a lesion (p < 0.01). There was no positive statistical evidence of the value of an audible click or snap at the time of injury (p = 0.46). More patients with a ligament lesion had to suspend their normal activities as the result of an injury (p < 0.01).
All patients with a confirmed ligament injury had pain on palpation of the site of the anterior talofibular ligament while in the group without ligament injury, 12 of the 38 patients had no pain on palpation at this site (p < 0.01). In most patients, pain on palpation was not limited to the anterior talofibular ligament. If a positive anterior-drawer test was taken as necessary for diagnosis of a ligament lesion its specificity was 74% with a sensitivity of 86% (Table II) .
The combination of pain on palpation at the site of the anterior talofibular lesion, lateral discoloration due to a haematoma, and a positive anterior-drawer test gave a 95% incidence of a definite ligament lesion. When there was no visible discoloration and the anterior-drawer sign was negative an intact lateral ligament was always found. This was also true when no pain could be elicited on palpation of the anterior talofibular ligament.
Only 36 of the 160 patients did not fit into one of these three categories, but most of these (33) were diagnosed correctly. Figure 1 shows the methods by which these diagnoses were reached.
DISCUSSION
We have compared the diagnostic accuracy of physical examination performed within 48 hours of injury, arthrography, and delayed physical examination. The last showed good interobserver variation and compared favourably with arthrography. We found no significant difference between patients with and without ligament damage with respect to the mechanism of injury, a 'cracking' sound heard at the time of the accident or the patient's story that his ankle had bent double during the injury (Lindstrand 1976a,b; Prins 1978; Nilsson 1982) .
Of patients with rupture of an ankle ligament, 87% had to discontinue their activities compared with 66% of the patients who did not have a rupture. Nilsson (1982) reported that 55% of his patients with a ligament rupture had impairment of walking ability after injury compared with 30% of those without such an injury.
The absence of swelling at the time of the delayed physical examination suggests that there is no ligament rupture (PV neg = 58%) whereas extensive swelling at this time is indicative of ligament rupture (PV pos = 87%). Prins (1978) , Nilsson (1982) and van der Ent (1984) calculated the positive predictive values to be 70%, 63% and 76%, respectively. The reason for these lower values for swelling may be because these authors performed their physical examination before the fourth day after injury, while in our patients this took place after four days.
Pain on palpation of the anterior talofibular ligament was present in all patients with ligament rupture, confirming the findings of Broström (1965b) and Prins (1978) .
No single symptom or test provides complete accuracy of diagnosis. The most reliable single diagnostic feature of a ligament lesion was the presence of a haematoma (PV + 92%) or a positive anterior-drawer test (PV + 90%). The combination of tenderness at the level of the anterior talofibular ligament, lateral haematoma discoloration and a positive drawer test indicated a ligament lesion in 95% of cases. A negative drawer test and the absence of discoloration always indicated an intact ligament, as did the absence of pain on palpation at the anterior talofibular ligament.
The interobserver variation proved reliable and the experience of the investigator was of limited importance. Our results and the observations of Stiell et al (1994) suggest that a patient who presents with a painful ankle should be examined according to the Ottawa Ankle Rules to rule out a fracture. Patients without a fracture should then be advised to elevate the leg, apply ice intermittently and limit their walking. A compressive or elastic bandage may be applied. A further physical examination five days later can then rule out a ligament lesion.
The delay in diagnosis, and therefore in definitive treatment, does not impair recovery and healing since the current treatment of choice by functional taping can be started after the swelling has subsided.
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